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(54) A PLASMA-CHEMICAL REACTOR 



The invention pertains to plasma apparatus designed to carry out chemical and physical 
transformations of substances under conditions of low-temperature plasma. 

There is a known plasma apparatus with electric arc rotating between coaxial cooled electrodes in the 
magnetic field of a solenoid. The substances being processed are fed through the rotating arc. 

In the existing apparatus, the high-temperature heating zone formed by the rotating arc has a small 
extent and a sharply defined nonuniformity of the temperature field in the direction perpendicular to the 
arc. Therefore, the residence time of the substances being processed in the high- temperature volume and 
the associated depth of transformation of the starting materials, especially when in powderlike form, proves 
to be inadequate. Furthermore, under conditions of a corrosive environment, the electrodes need intensive 
cooling in order to prevent them from corroding. This makes it necessary to implement an electric 
discharge at elevated voltage or to use expendable electrodes. Under conditions of a high-voltage 
discharge, it is not possible to feed materials producing a rather large conductivity to the processing zone, 
since this will result in excessive current increase, which is dangerous both to the electrodes and to the 
electric current source. The use of expendable electrodes makes it possible to implement a low-voltage 
discharge in the vapor of the electrode material, but it has a very specific nature of application. 

In order to create a three-dimensional plasma in the proposed plasma device, the cathode is a 
plasmatron, while the anode has the shape of a Laval nozzle. 

The drawing shows a cross section through the described plasma apparatus. 

It consists of a cathode 1, anode 2, solenoid magnet 3, quenching chamber 4, inlets 5 for starting 
products, a housing 6, and an outlet 7 for the target products. 

During operation of the apparatus, the plasma of a low- voltage discharge fills a considerable volume 
and has geometrical dimensions dictated by the relation H > 0.5D, D > d, where H and D are respectively 
the height and diameter (equivalent diameter) occupied by the plasma, and d is the diameter of the 
plasmatron nozzle. 

The plasma volume may have a cylindrical, conical, or any other configuration of surface bounded by 
the rotation about the axis of the apparatus of a line or curve (for example, a curve corresponding to the 
profile of a Laval nozzle). 

The dimensions H, D and d are found from conditions basically dependent upon the capacity of the 
plasma apparatus, the nature of the plasma-forming gas, and the properties of the materials being 
processed. 



The low- voltage three-dimensipnal discharge in the plasma apparatus arises as a result of the fact that 
the space between the cold electrodes 1 and 2 is filled with conducting gas from the plasmatron. 

When the electric field strengths in the column of arc of the plasmatron and in the positive space of the 
three-dimensional discharge between the cathode and the anode become equal, current will cease to flow to 
the anode section of the plasmatron and electrons will emerge into the space between the electrodes. 

In the volume under the influence of the intersecting electric and magnetic fields, electrons will begin 
to move in the azimuth and radial directions, and since the relaxation time of the electrons in the volume is 
much less than the time to move to the anode, the electrons will ionize the gas, creating conditions for 
conductivity between the electrodes. 

When the materials being processed are present in the volume, the flow of electrons will partly 
surrender its energy directly to carry out the process. 

When the electric field strength in the positive space of the three-dimensional discharge is substantially 
larger than the strength in the column of arc of the plasmatron, the cold cathode will begin to imitate the 
electrons coming from the anode section of the plasmatron. Such a discharge resembles a discharge 
between cold electrodes, the only difference being that the discharge under such circumstances is low- 
voltage. 

A peculiarity of the movement of the particles under the influence of the intersecting magnetic and 
electric fields with axial symmetry is the dependency of the speed of movement of the plasma particles on 
the radius of the orbit of rotation. Such a dependency fosters a more chaotic rotational motion due to 
turbulent mixing of the plasma layers traveling at different speed. 

The substances being processed, fed to the plasma via inlets 5, are entrained by the plasma, atomized 
and ionized, participating in the mechanism of formation of the plasma and changing its electrical 
conductivity. The physico-chemical transformations make use of not only the thermal energy of the plasma 
gas, but also the energy of the elementary particles (electrons, ions). As a result, the efficiency of 
processing of the substances increases, thermal losses in the electrodes decrease, and the energy efficiency 
of the apparatus is improved. 



PATENT CLAIMS 

1. A plasma chemical reactor for carrying out chemical reactions, including a housing, a plasmatron, a 
cathode, an anode, a solenoid, a quenching chamber, an inlet and outlet for products, characterized in that, 
to create a three-dimensional plasma, the cathode is a plasmatron. 

2. Reactor per Claim 1, characterized in that the anode has the shape of a Laval nozzle. 
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M3o<5pereHHe othocutc* k n-naaMemibm 
annaparaw, npeiiHa3na'ienHUM jmn npoBe/ie- 
itHM xHMHMecKiix H <|>ii3fmecK3ix II peBpaUieilHH 
aemecra a ycioaiinx tiU3KOTeMtiepaTypiioit 
rr/ia3Mirf. - 

HaeecTeH rjvia3MeiJHbiH annapaT c BJieKt- 
pHHecKoti AyroM, epamaJomeMCH Me>KAy kobk- 
CHa.ibHUMii oxJtaxcAaevtUMU 3Ji cktpoab m h b 
MarmiTHOM hojic co/ienon.ia. Mepe3 a pa ma jo- 
mytocfl ayry. noAaiOT o4pa6a?uaaet4bie eeme- 
crsa. 

B cyiuecTByvomeM annapaTe BweoKorew- 
neparypHan rpeiouiaH 3oua, o6pa3oeaHH3s 
Bpauiaiouieftc* Ayroft, ttMeer ne6ojibi£jyto 
npoTH^eHHOCTb u pe3k*a aupa>Kei(uyto ne<u* 
fropojHOCTb TeMnepaTypnoro mum a nepneii- 
AHKy,nipHOM k ;iyre iianpas^eHHit. rio3TOMy 
BpeMH rrpedbiBaiiHH oOpafoiTbi&aeMbix ae 
mecTB b BbicoKorcMnepaTypHOM o6>>eMtf n 
caaaaHfraa c hum rny6iiHa npeBpaiucffii* ne-- 
xoahux viarepwa.ioB, ocotieHHO a nopouiho- 
o6pa3»oM BMAe, OKaabiBaercH HejxocraTowtfaA. 
KpoMe roro, b yc-iosHHx Koppo^HOHHOH cpe- 

aU 3.ieKTpOAM AO.IJKHW IIJtTCHCHBHO OX-ia»C- 
,7aTbCfl BO H36eJKdH»ie HX W>ppC3HH. 3to fipit- 
BOAHT K fieo6xOJKHMOCTIl OCyweCTB-flJITb 3-fieKT- 

poAyroBoA pa3p«iA npu noBU uiCHHOM nan pa- 
ttern! u luitt iicnoJtb3oaaTK pacxoAyeMwe 
weKTp'Vibi. B yc.ioBiiJix BweoKOBo-nbTHom 
pa3pR^a noaaMa na o6padoiKy MaTepHa^iOB. 
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coaAatoimix 6o/ibiuyio npOBOAii.vtocTb. iieaoa- 

MO)Klia. T3K K3K 3TO npHBOAf T K 4pC3M0pHOM>^ 
IIOBhtUieitHfO TOKO* OflSCHOMy KfiK >U1« 37ieKT- 
POAOB, TaK tl JWISI HCTOHUHKa B-neiorpimecKoro 

5 rana. Hcnovib3oaaiYHe pacxoAyeMbix a^exTpo-' i 

AOB C03AaeT B03MQ3KHOCTb ocyuiecTB/ieHHB 
H if 3 koboji bTiio ro p£3pflAa b napax M3TepltaAa— 
3-neKTpaioB, oaHaKo hocht twenti *iacTHbift \ 
xapaKTep nptiMeHeiuia. 
l(l il.iB coaAa^nrsrofiiieviiiOH n.ia3Mu u npeA- 
.inraeMOM n^aaMeiutoM annapaTe KaroiioM 
c/iy>KiiT jr.Ta3M0Tpon, a acioA ir.\ieer. c|iopMy 
con.ia /laaa^n. 

Ha HepTOKe npeacTaa.teu amicuaaeMbiA 
15 -ri.7a3.vcHHHH anna par, pa.ipea 

On cocrotrT 113 haTcua 1, an(ua 2. cone 
jiorUHoro AfariuiTa 3, 3aKa.io4WMJ Kaxtepw 4,* 
BsoaoB o Hcxo.iiibix npoAyKTOB, Kopnyca 0 it 
BUBoaa 7 utieawx apoayKToa. 

20 Hpir paCore annapaTa n.ia3Ma hh3KO 
Bo^bTiioro pa3pwfla 3ano,iH*ieT auaMiiTCibiibiH 
o6i,eM it HMecT reoMCTpnH€CKHe pa3\iepbr t s . 
onpeAe.ifleMue cooTjioujeuneM H > 0.5D, 
O > d % rae H n D cooTacrcTBeHiio BwcoTa it 

25 .utaxterp (sKBnsajieiiTiiwH .inaiweTp), 3ani(Ma- 
eHbiii nAB3\io» t d — aiiaMerp con.ia n.iaa- 
MarpoHa. 

rT/ia3\teHMbiH o6n>e.M mdikct iiMeTb mi- 
.iinupimccKyio, KoinmecKyto twin nto6yto Apy- 
30 ~ry» KOJf<})tfrypaJiHio riOBepxiiocTW, orpanimeir- \ 
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nyio BpameHHcM aoKpyr ch annapaTa npn- 

MOM HJIH KpHBOfi (ffanpHMep* KpHB ft, OTBCHa- 

K>tuefi npo$H.nto conjia JTaeaJifl). 

Pa3Mepw H % D h d onpeACJifljOTCfl hs yc- 
AOBiift, 3aencHimix b ochodhom ot np hsbo- 
AKTcibnocTii n/ia3Mennoro annapaTa, poaa 
nJiaaMoo6pa3yiOLuero raaa h cboActb o6pa6a- 
THBaeMbix MaTepnanos. 

Hit3K0BOiibTHfaiA oGt^mhuh pa3p«A b rwias- 
mchh M anna pare BoanfHcaer BCJieftCTB«e to* 

TO, *ITO npOCTpaHCTBO MeiKAy XO-flOAHblMK 

ajieKTpojUMH . I n 2. 3anojiH«CTC« npoaoAH- 
m«M ra30M ot iuia3MaTpoHa. 

KorAa iianpniKeHHocTii 3^eKTp«<iecKoro 
no-ia b cTOjiGe ayru nJia3MaTpotfa h b- noao- 
jKHTe/ibiioM npocTpaHcrse oo^ewKoro pasp* 
Aa Mei«Ay katoaom ii attoAOM craayT oamhb- 

KOBUWH, TOK Ha SUOJlUySO CeKUlDO TU1 33 M3T po- 
ll a nepecTaHeT Tesb n aneKTpOHbi bmxoaat b 
npOCTpaHCTBO we>KAy svieKTp©AaMH. 

B oCtewe iioa achctbhcm cKpemeHHHx 
3^e*cTpH«iecKoro h MarHHTHoro na/ieft 3-ieKTpo- 
Hhi HaHHH3K>T AB«raTbca a aaftuyTajibHOM h 
paAiia/ibtcoM HanpaB.teiiHHX, a Tax icaie spe- 
mh pejiaKcamui 3AeKTpOHOB-B-o<>T>eMe 3MaMM- 
rejibito KeHbtue apeweHH yxoAa «a aKOA, to 

3^CKTpOHU HOHH3HpytOT ra3, C03A3BaH yCJIO- 
BH* upOBOAHMOCTH MCTKfly 3ACKTpOAaMH. 

npn HajiHKMH b o6ieMe o6pa(5aTbiBaeuux 
MarepnaAoti norOK ^cktoohoo «iacmHH0- or- 
Aaer caoio sneprnio HenocpeACTaeHtio Ha npo- 
tckbhhc npouecca. . 

KorAa HanpuxeHHOCTb saexTpHqecicoro 
noJia b nojioxoire.ibHOM npocTpaHCrae o6*b«M- 
Horo paapaAa 3HaM|iTGAbHO ooribiue Hanpir- 1 
weHHocrii b cTOJifie Ayra n;ia3MaTpo»ia, to 
xoJTOAHbifi KaroA. HaMimaeT iiMHTHpoaaTb 
3JieiCTpoHbi t KOTopbie cTeKax>T c aHOAHOM cex- 
U.hh n.na3MarpoHa. TaKofi paapHA mokho ac- 



COUHHpOBaTb C pa3p»AOM MCHQiy XO.lOAUbIM" 

3JieKxppAaMH c Toft TO-nbKo pa3imuefi, mto a 
yxasaHHUx ycnoBwax pa3p&A HB.iaeTcn hii3ko- 

BOJIbTHblM. 

- 5 OcooeHH6cn>io abidkchhr *iacTim. .no-u 
AeflcreweM cKpeweHKbix MarHirnioro II 3-iek*T- 
pmecxoro nojieH c ocesoft CHMMerpucfi *ba«- 

CTCH 3aBHCHMOCTb CK pOCTH ABIUKeifftX M-^. 

cthu nJia3MU ot paAttyca op6mtu apaiuemia. 
io TaKaa-aaBHC«A(OCTk- cnoc ocTayer xaoTiis.a-^ 
uhh BpamarejibHoro ABKaceHtm 33 cneT Typ- 
6yji€HTHoro nepeMemHBawH* cAoea n^aaxiw. 

ABHJKyiUHXCA C paSJIH^HOfl CKOpOCTblO. 

OfipaOaTbiBaeMbie seutecTBa^ noAaBaeMue 
15 B- BJia3My *M€p€3 BBOAbi 5, yBjtcKaioTCfl n.naa^ 
«oA a ABwacemre, aTOMHSHpyxircii h DOH11311- 
pyioTCH, yqacTByn b MexaHH3Me o6pa3oaaHii» 
n^aa Mw. ff3MeH*a ee a/ieicrpofipoaoAHOCTb. 

npH 3TOM AJIfl <t>H3HKO-J(HMHMeCKHX Cp€8pa- 

20 we*w& Kcno^sayercjr He TOiibfco Ten^OBaa. 
3Heprufl nviaaMeHHoro rasa, ho h 3HeprH« 
3*eMeHTapKbix nacrHix ( 3JieKTpOHoa, hohob). 
B peay^bTaTe B03pacTa«T 34>$exTHBHOCTb 06- ~ 
paSoTKH BetuecTB, CHnxcatoTCR TenAoaue no- 

25 TepK a auieKTOoAax, yjiy quaere a 3HepretHqe- 
ckhA KFUl annapaTa. 

&op *ty ji a h 306 p er e» h n 

30 1.' Fl^H83M©HH©-XHM-HSeCKMft- peaKTOp HJIH^ 

npOBeACHHA XHMHHeCKHX pCaKUHTl, BKJIlOHaJO- 

wnfi Kopnyc, ujiB3M3TpOH t Karon, a ho a, ctyne- 
uotiA, aaKaAomiyio xaktepy, b boa k buboa 

npOAyKTOB, OT^HiaiOWMftcfl TeM. HTO f C 

35 ueAixio coaA^Hiia o^-beMHOH njiaaMu, KaTOAOM^ 
cjtymtrr JuiaatfarpoH. 

2, PeaKTOp no n. I, oTJiHianuiHitcit 
TeM r «rro shoa HiweeT fyopuy con^a /Ta- 
aaAM. 



3«K33 4117 Ha*. Jfc 151 Tupa* 577 nojWHCicw 

DMHHflH roc>A4pcTBCUHoro KoyiiTcra CCCP 

no Aona* (i306percifMA m OTKpUToft 
1 13035, Moocoa, >K*35, Payuirxnw »su., x -1/5 



3aropck4* Timor p*r|mir yiiprroii.irpattntiAaTa > Voco6 . i w c hc x i k o m a 



jdara ony6*iuKoaaKHfl onucaiiim 



(72) AsTOpbi H. A. Mcchokob, f. H. CreAbMax, A, C. Caxites 

*306pM HHfl m H. H. Pukhahh 



(71) 3ansHreJib 



(54) IU1A3MEHHO-XHMMHECKHFI PEAKTOP 



1 

WaoCpereHHe othociitcsi k nJiaaweHiiuw 
annaparaM, npeAua3Ha«{etiHbiM iurift npoBeAC* 
iihh xHMHMecKiix h (JmatiMecKHx npespameiimi 
aeiuecTB b yc.iOBHJix tni3KOTeMnepaTypiiofi 

ViaeecTeH njia3MeifHUH anna par c 3.neKT* 
pHwecKOH a>toh, apamaiomeMCH Me>KAy koak- 
cHa.tbKUMii ox/ia^cjaeMMMIi 3^1 ckt po A3 m h b 
MarHHTiiOM none cojiejioiuia. 4epe3 apauiaio- 
my toe* ayry noaaior o6pa6a*biBaeMwe eeute- 
CTaa. 

B cymccTayiomcM anna pare bucokotcm- 
neparypHafl rpetotuan 3011 a t o6pa308aHHan 
Bpauiaiomeftcfl Ayrofl, itiweeT iieCcnbuiyio 
n poTfi>KCH KocTb ii pe3Ko abtpajtceimyio iie«A- 
iropo^HOCTu Te.MnepaTypHoro uoa* o nepnen 
AHKy.iapHOM k Ayre itanpaB-neHHH. ni>3Ti>My 
BptMH rrpetfbiaaHHH " otipa&atbisaeMbJX bc 
l^ecTB b BucoKOTCMnepaTypHOM i>6i>eMe h 
cj)H3aHJi3H c hum rvtyeiitia npeBpaiucmi* ire- 
xoahux MarepKawioB, oco6enHo a nopouiKQ- 
o6pa3HOM bhac OKaaweaeTCH HCAOCraTomtOH. 
Kpo.Me toi-o, b ycAOBH«x Koppo3«OHHOH cpe- 

JU J.ieKTpOilW AO.T>KHW IIKT6HCHBHO OX*ia*C- 

A3TbCH- bo H36excaHHe hx Koppo3H» 3to np»- 

BOAHT K Iieo6xOAMMOCTII OCytUCCTBJIHTb 

poAyroBou pas pun npn noow uxchkom aanpH 
Keniifi ii.in iicno.ib30BaTh pacxoayeMwe 
*i.ieKTpoAW. B yc.iOBimx BweoKoao-nbTHOro 
paapRAa noja^a ua o6pa6oTKy waTepHa*to&, 
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c03Aa»mnx GoAbiuyto npoeoAJiwocTb, iieaoa- 

MO)K|ia. T3K K3K 3 TO fipHBOAMT K MpC3MCpMOUy^ 

iioBwuieiiHio tokj, onacitony kbk iyin 3-neKT- \ 

pOAOB. T3K II AJTH KCTOHHIIKS 9JlCKTpimeCKOrO 

5 rOKa. Hcncw«.30BanHe pacxoAyeMbix 9/ieKTpo- i. 
AOB C03AaeT B03M03KHOCTb ocyiuecTB.ieHHR 
h K3 kobojT bTiio ro pa3pftAa a napax MaTepnaaa— 

3-l€KTpOAOB f OUHBKO IIOCHT (Weill* *l3CTHbin 

xapanrep npiiMeHeifira. 
10 Hah co3Aairnjro6-ueMiioH n.ia3»ibi □ npeA- 

.iaraeMOM n;ia3MemiOM annapaxc KamaoM 1 

c.*iy)Ki»T luiaaMaTpoti. a anoA uueer. <|jopMy v 

coiuia JTaaaAA. 

Ha KepTeate npeACTaBJien onucuBaeMuA 
• 15 -nAa3neHHhifi antra pat*, pa.tpea. 

Oh cocTOiiT »3 KflTOAa I, aww 2, coac- 

JioriAHoro .viardiiTa 3, 3aKa.ioHHofi Kawepw 4. 

b so aob o Hcxo.iifbix npoAyKTOB. Kopnyca 0 it 

BWBOAa 7 ue.iPBwx npoayKTOB. 
20 ripn pa6ore annapara n.ia3Ma hk3ko 

Bo-ribTnoro pa3p«Aa 3ano^«»eT 3iiaM»TeAbUbiii 

o6T>eM it hmcct reoMCTpim^CKHe pJ3>iepbr, ^ 

onpeAe-mcMue coOTiioujeimeM H > 0,5D, - 

D > d, rAe H n D coorBeTCTBeiiiio Bbicora n 
25 AftaMerp (sKBOBa-ieiiTiiwH ;uiaMeTp), 3amrMa- 

eMbirt n.ia3Mort t d — AfiaMerp con.ia n.iaa- 

MSTpotia. 

n.iaaMetiHbiff o(St>cm mo>kct iiMeib uu- 
.'iiiiiApimecKyio. KommecKyio imh ^iK>6yjo Apy- 
30 ryfe KOH(J)KrypaJiHio noaepxnocTH. orpatmueic- "\ 
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Hyio BpameHHCM aoxpyr och annapara np«- 
m A h/ih KpMQofi (tianpiutep, KpHDod, OTBeia- 
K>meA npo4>HJiK> consia SlaaaJin). 

PaaMepu M, O h d onpeAcnaiOTCfl H3 yc- 

JIOBHH, 3aBHCHlU"X B OCHOBHOM OT npOHSBO- 

AHTC^bHocTii n^a3Mei!Horo annapaTa, pona 
nJiaawoo6pa3yiomero raaa h cboActb o6pa6a- 
TUBaeMhix Marepna/iOB. 

HlI3KOBOJIbTHbJH O&beMHblH pa3pHA B nJlB3- 

MeHHOM anna pare. Bowuitaer eejieftCTBHe to- 
ro, hjo npocrpaHCTBo Mew Ay xonoAHbiMK 
3Ji cKTpoAa mh . 1 a 2. sanojiHRerc* npoaoAH- 
iuhm rasoM ot n^a3MarpoHa. 

KorAa nanpHweHHocTii 3JiexTpimecxoro 
noJin b cro/ide jtyrn njiaoMaTpotra h b- nojio- 
>KHTeJibiioM npocTpaHCTse oCi>eMHoro paapa- 
Aa Mcacay xaTOAOM ii aiioAOM era HyT oahhb- 
KOBUMtt, tok na atiOAnyio cexmiK) njiaaMaTpo- 
iia nepecTaMeT Te«ib n 3/iexTpOHi* bhxoabt b 
npocTpaHCTBo Me^Ay SAetrrpoAaMit. - - 

B o6*beMe noA AefiCTBHeM cxpemeHHbtx 
>.rieKTpHsecKoro h MarHHTHoro no-neft 3-ieKTpo- 
hu Ha^HHaioT ABKraTbca b a3HMyTajibHOM it 
paAiiaAbHOM Hanpaa.ieiniHX, a Tax Kan Bpe- 
mh pe^raKcautut 3^eKTpOH0B~B 06-beMe auamb 
Tejibiio MCHbtue apeMCHH yxoAa Ha anoA. to 
3JieKTponu MOHH3npyioT ra3 ( co3A3BaH yc/io- 

BHH HpOBOAHMOCTH W€JKAy 3vieKTpOA3 MH. 

Tlpit wajiHHHii b nfrbeMe o6pa6aTWBaeMUx 

MBTCpHaAOB nOTOK dACKTpOHOO MaCTBHHO- OT- 

AaeT cbok3 3neprmo HenocpeACTBeHuo na npo- 
Ten a h He npouecca.. . 

KorAa HanpsiHceHHOCTb 3vieKTpH«iecKoro 
nojix b nojioHCHTe/ibHOM npocTpancTBe o6i>eM- 
Horo paapHAa 3Ha<firreAbK0 CoJibiue Hanpir- - 
xceHHOCTii b cmfl6e ayrn n.*ia3MaTpoHa, to 
xojfOAHbift . xaroA. Ha,MintaeT iiMHTHpoaarb 
3JlCKTpOHbI, KOTOpbie CTexax>T c a koahoh cex- 
Uhh n.ia3MarpoHa. Taxoft pa3pnA mojkho ag- 
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comtHpoaaTb c paapiiA m Me)KAy xojiuahwmu 
3JieKrpoAaMH c Toft TO^ibKo paaunuefi, mto b 
yxa3aHHbix yc.rtOBH*x pa3p»A «B.i»eTcii hikko- 

BOJIbTHblM. 

S OcoGeRHGCTblO ABlDKCHIfH HaCTHU HOiL. 

AeficTBHeM CKpemetiHbix Marmmioro n 3.ieKT- 
pH^ecxoro ncnex c occboh CHMMeTpaen hb,ih- 
ercji aaeucHMocTb ckopocth ABUxteitux qa-^ 
ctmi n/iasMbt ot paAHyca op6nru BpauieHiist. 
io TaKaA-aasHCMMOcTb. cnocooVrayeT xaomaa ^ 
uhh BpamaTeJibHoro abhkchhs 3a cmct Typ-~ 
CyjieHTHoro nepeNetuHBaHHa csioea njiaaitbi. 

ABHXCymHXCH c paajiu^MoA CKOpOCTblO. 

06pa6aTbtBaeMbie seuiecTaa, noAaaaeMue 
15 B- ana3My Mepe3 bboau 5 ( yBjieKaxrrca a/iaa^ . 
MOft b ABMJKeHiie, aroMH3Kpyx>Tcn h iioimsti- 
pyiorcR, ytiacT&yn b wexaHH3Me o6pa3oaaHiiti 

nJ)a3MbI, H3M6HXB ee 3/ieKTpOnpOBOAHOCTb. 

npH 3tom win 4>H3itKO*xHMH«iecKHx npeapa- 
20 meHKi-Bcno^iayeTai ne TonbKo TeiuiOBati. 
3ueprHA nAaaMCHHoro raaa. ho h 3Hepr«H 
3JieKefrrapHbix sacTHU (3JieKTpoHoa, kohob). 
B pe3y^ibTare BoapacraeT 3(])(|>exTHBHOCTb 06- *" 
paCoTKH BeiuecTB, CHHJKatoTcn Tenaooue no- 
25 TepH & &neKTpoAax* yflymiiaeTCR anepreTHHe- 
cKnii KtyX annapara. 

Oopiuyjia H3o6peTeHHH 

30 1.* riAB3MeHHO-XHMHHeCKHfr pcaKTOp AAJU, 

IlpOBeACHHA XHMHMeCKHX peaKUKH, BKJllOMaiO- ' 

mnA Kopnyc, ruia3Marpoit, kbtoa* aHOA, cane- 
iiotTA, aaxanomiyio xaMepy, 8 boa h b w boa 

npOAyKTOB, OTAHHaK>IUHHCB TeM. HTO, C 
35 U&AtJO C03A&H1IB O^'bCMHOH KaTOAOM^ 
CJiyjKHT nJIB3MaTpOH. ^ : 

2. Peax-rop no n. 1, ota hk a to m h ftc x 
TCM r iTO aHOA HMeeT $op*iy con-na ^a- 
Bajia. 
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